Abstra ct: The present study reports new localities of four liverwort species, i.e., Fossombronia foveolata Lindb., Gymnocolea inflata (Huds.) Dumort., Leiomylia anomala (Hook.) J.J.Engel & Braggins and Odontoschisma denudatum (Mart.) Dumort., found in Central Poland. The new sites are situated in peat bog habitats and swamp forest in the depression cone of lignite opencast mine near Bełchatów in Central Poland. All of the reported species are very rare and have only few localities in Central Poland.
Introduction
Central Poland, according to the borders proposed by Jakubowska-Gabara et al. (2011) , encompasses the entire region of the Łódź voivodeship. Previous bryological studies conducted in this area, indicated a low diversity of bryophyte flora; in total 62 species of liverworts have been identified (Staniaszek-Kik & Wolski, 2009 ). This may result from a significant transformation of the environment in the Łódź region, its low forest area, as well as the specifity of existing forests (fragmented forest complexes, dominance of pine in the stands) (Maksymiuk & Olaczek, 2001) . Furthermore, one of the largest in the country opencast lignite mine in Bełchatów is a factor with a significant impact on the environment of Central Poland (Czyżewska & Olaczek, 1983) . The establishment of the mine and associated formation of a depression cone, resulted in many changes of forest and non-forest phytocoenoses, peat bog phytocoenoses in particular (Kurowski, 1993; Balcerzak, 2003) . On the other hand, rather poor bryophyte flora of Central Poland may also result from inadequate identification of their species. Although bryological studies in Central Poland have been conducted already at the beginning of the nineteenth century, this region still is considered to be poorly investigated in terms of diversity of mosses and liverworts (Staniaszek-Kik & Wolski, 2009) .
Four rare bryophyte localities have been found within the limits of the existing depression cone surrounding the mine Bełchatów in 2013, as part of the peat bogs monitoring programme. The aim of this study is to present their distribution in Central Poland.
The species and their distribution 1. Fossombronia foveolata Lindb. -In Poland, F. foveolata (Fig 1) is known from the localities throughout the country, but mainly in the lowland regions, especially in the northwestern area (Koła & Turzańska 1995) . The number of sites is greatly reduced in the southern and eastern Poland. This species is placed on the Red List under "E" category -endangered species (Klama 2006) . Until now, this species has been identified in Central Poland at four localities: Dd85: Marysin III [currently a district of Łódź], forest peat bog (Chmielewski & Urbanek 1963) ; Dd96: Modlica (Municipality Tuszyn), forest peat bog (Chmielewski & Urbanek 1963 , Urbanek 1966 LOD no 132, leg. T. Chmielewski 04.10.1954) ; Dd75: peat bog "Rąbień" near Aleksandrów Łódzki, on moist peat (Chmielewski & Urbanek 1963 , Urbanek 1966 LOD no 133, leg. T. Chmielewski 05.08.1956 ); Ed67: Rędziny (Municipality Żytno), edge of the forest peat bog (LOD no 134, leg. H. Urbanek 17.07.1962) . New locality: Ed35: Huby Ruszczyńskie (Municipality Kamieńsk) N 51˚14'201" E19˚25'636" (LOD no 837, 27.09.2013 leg. M. Staniaszek-Kik), species was found in the moist soil, on the edge of a small forest peat bog (post-peat overgrown pit).
2. Gymnocolea inflata (Huds.) Dumort. -a species known from numerous sites in the north and the south of Poland. This taxon is significantly less common in the lowlands of the central belt (Szweykowski 2006) . Until now this species has been known in Central Poland from five localities: Ed23: the vicinity of the village Szczerców (Bełchatów County) (Urbanek-Rutowicz 1969) ; Ed67: Rędziny -Uroczysko Rędziny (Municipality Żytno) (Urbanek 1967 (Górski 2013) . In Central Poland, three sites have been found so far: Dd75: peat bog "Rąbień" near Aleksandrów Łódzki (Chmielewski & Urbanek 1963 , Urbanek 1966 ; Dd96: Tuszyn-Las [now a district of Tuszyn], in the swamp pine forest (Chmielewski & Urbanek 1963 , Urbanek 1966 ; Ed67: the vicinity of the village Żytno -Uroczysko Żytno (Radomsko County) (Urbanek-Rutowicz 1969) . New locality: Ed24: the vicinity of the village Trząs (Municipality Kluki), N 51°17'503" E 19°12'848" (LOD 835, 04.10.2013 leg. M. Staniaszek-Kik), taxon identified at the edge of the transitional peat bog, on the humus soil.
4. Odontoschisma denudatum (Mart.) Dumort. -taxon with isolated localities in Poland, but often listed only in the north-east and south-west regions (Sudetes) of our country (Szweykowski 2006 ). This species is under strict protection. In Central Poland this species is rather rare, found only at two localities: Ed67: the vicinity of the village Żytno -Uroczysko Żytno (Radomsko County) on rotting stumps (Urbanek-Rutowicz 1969) ; Ec17: areas of Węglewice cluster (Wieruszów County) on rotting stumps (Urbanek-Rutowicz 1969) . New locality: Ed33: the vicinity of the village Rząśnia (Pajęczno County), N 51°14'24.82" E 19°5'18.45" (LOD 834, 22.05.2013 leg. M. Staniaszek-Kik) , on decaying tree stump in the dried swamp forest.
Conclusions
The present paper report new localities of four liverworts -Fossombronia foveolata, Gymnocolea inflata, Leiomylia anomala and Odontoschisma denudatum. These data from Central Poland are especially important because this region has been very poorly studied till now. The last records of these species from the Łódź Province were collected more than 40 years ago. Important is that all new localities are placed in the depression cone of lignite opencast mine near Bełchatów. As a result of mining of lignite using open-cast method the long-term and significant transformations of environment are ensued, including modifications of soil surface and hydrographic conditions. All these transformations are of great importance for destruction of liverworts habitats. Future studies which are planned for next years will allow to monitor condition of populations of these rare liverworts in mentioned area. 
